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F lor ibus  et pictum~ diwe, replete can is t rum.  
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Vell ite nluseosis e rupibus,  et mih i  conchas 
Ferte.  Dem pelagi,  et p ingui  eonchyl ia  succo."  
N.'PartheMi Giannellasii Eel. 1. 
No. 109. JANUARY 1857. 
I.--Notes of an Excursion to the Pyrenees in search of Diato- 
mace~e. By WILLIAM SMITh, F.L.S., Professor of Natural 
History, Queen's College, Cork. 
[With two Plates.] 
the 'Annals' for January 1855, I had the opportunity of 
recording the results of a former cxcursiou to the South of 
France and the Auvergne : the same object, namely to collect 
facts regarding the distribution of Diatomaceous forms, was the 
main purpose of the journey whose outline I now lay before the 
public. 
My views on the present occasion were directed to the western 
shores of France, and the lofty range of granitic mountains 
which forms its southern boundary ; and from the widely differ- 
ent influences affecting the flora of the Bay of Biscay and the 
Pyrenecs, I anticipated results that would contrast, to some 
extent, with those furnished by the shores of the Mediterranean 
and the volcanic slopes of Mont Dote and the Puy de I)6me. 
My route was as follows :- -  
I crossed from Southampton toHavre on the 14th June 1856, 
and spent a few days in exploring the mouth of the Seine and 
the neighbouring shores. The marine species here collected 
Ann. ~ Mag. N. Hist. Ser. 2. Vol. xix. 1 
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2 Prof. W. Smith on the Diatomaeem of the Pyrenees. 
were almost identical with those already familiar to me on the 
southern coasts of England ; but a fountain in the court of the 
hotel (Frascati) at which I sojourned, supplied a form which was 
different not merely in species, but in genus, from any I have 
hitherto recorded as British ; this was the Diadesmis described 
in a subsequent part of the present paper. From an oyster 
tank at St. Adress, about a mile north of Havre, I also made a 
gathering, which, on being prepared for mounting, supplied 
nmnerous valves of Zygoceros Surirella. This species I have 
placed in Appendix B. of the ' Synopsis of tile British Diato- 
maee~e,' as described and figured by Mr. Roper in the ' Trans- 
actions of the Microscopical Society,' but as not sufficiently 
known to me to be admitted into the body of the work. I 
regret to say that I must still leave it undescribed. I did not 
detect it while the gathering was recent; and in cases where 
doubt exists, a diagnosis from a prepared slide is usually insuf- 
ficient for the foundation of a species, or even the correct deter- 
mination of tile generic position of a Diatomaceous frustule. 
The same gathering filrnished specimens of the rare British 
forms, Nitzschia sl)athulala and Eucampia Zodiacus ; the latter 
is however more general than its rare detection might seem to 
imply, being only conspicuous in a fresh state, and becoming so 
diaphanous when prepared in acid as to elude the notice of ob- 
servers. Excellent specimens collected from a small pool on the 
landing-slip at Birkenhead have lately been sent to me by 
Mr. T. Comber of Liverpool, and the species is probably distri- 
buted along most of the British shores. 
On the 19th June I reached Falaise and spent a few days 
with M. de Brgbisson, whose knowledge of algology, and more 
especially of the freshwater forms of the Diatomaeem, has so 
often aided and illustrated nay researches. 
It  was unnecessary for me to explore a district that had for 
years been subjected to the exaanination of so acute an observer, 
and a rough gathering from the public fountain in the " Place," 
graced with a noble statue of the Conqueror of England, was the 
only one made in this neighbourhood ; it supplied a few common 
British species, among which Gomphonema olivaeeum was largely 
predominant. 
On the 23rd July I proceeded by Alengon and Le Mans to 
Tours. The fearful inundations which had desolated the borders 
of the Loire and its tributaries a few weeks before my arrival, 
had borne off all accumulations of Diatomaee~e, and left little to 
detain me in this otherwise rich and beautiful country. Pro- 
ceeding rapidly to the south, I passed through Bordeaux to the 
borders of the great salt lagoon lying a few miles to the south 
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Prof. W. Smith on the Diatomaeeve (~ the Pyrenees. 3 
of the mouth of the Garonne, and known as the Bassin d'Arca- 
chert ; here I had anticipated an abundant hm'vest of lnarine 
forms, and my expectation would no doubt have been realized 
but tbr the extreme heat of the weather, which suddenly assumed 
a tropical character, drying up the smaller pools, and absolutely 
forbidding active exertion. 
A few gatherings hmw~ver furnished me with some interesting 
species; among others, with Cclmd~ylodiscus ribJ'osus and Nilzscltia 
scalaris, the latter having been long confined in its known 
European distribution to the single locality in Peele Bay, where 
I had first detected it as a British denizen, and only wiflfin the 
last few months shown to have a wider range by its discovery 
~y Mr. Okeden in Milford Haven. ]'his species is in several 
respects important in reference to our present inquiry. Its 
great size and conspicuous markings render it easy of detection 
and identification, and the species-manufacturer hasno excuse 
for elevating its varieties into new forms, and thus destroying 
its value as an index of geographical distribution. 
Ehrenbcrg's figure, as copied in Kiitz. Baeill. xxviii. 32, is 
quite characteristic, and he gives Surinam as its locality. His 
only other locality of the recent frustule is Kourdistan, but this 
freshwater station is open to suspicion. 
The references in the ' Mierog6ologie' to the presence of this 
form in deposits are all worthless, as no description is given, and 
the earelessness evident in the execution f the figures ibrbids us 
to accept hem as representations of our present sp~:eies. The 
aseertained distribution of Nilzschia scalaris is, therefore, from 
the northern shores of South Ameriea to the southern eoasts of 
Britain, an area sufficiently large to establish the indifference of 
this Diatom to the elimatal influences of latitude. 
On the 3rd of July I proceeded to Biarritz. This is ahnost 
the only point on the hmg line of shore extending from Brittany 
to the Spanish frontier, where the coast is not low and sandy, 
and in the holes and pools perforated by the turbulent waters 
of the Bay of Biscay in the soft nmnmulitie reek, which here 
attracts the admiration of the geologist, I made a few eolleetions 
that supplied me with two or three forms unknown to the British 
flora ; these I have deseribed in the sequel of this paper. 
On the face of the eliff beneath the Villa Eng4nie, the nex,) 
chgteau of the Empress of the French, I also made a freshwater 
gathering, containing a new Eflilhemia, which, in compliment to 
the locality and its amiable nfistress, I have named Epithemia 
Euyeni~e. 
On the 6th of July I proceeded through Pau to Eaux Bonnes 
and Eaux Chaudes, and near the latter place, on the route to the 
!* 
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4 Prof. W. Smith on the Diatomacem of the Pyrenees. 
Pic du Midi d'Ossau, collected a form new both to French and 
English algo!ogists, but which has been detected in the Tyrol by 
A. Braun, and named by him Gomphofframma rupestre. It ap- 
pears to be frequent in the Pyrenees, as I met with it in several 
other localities. I have described it in its proper place. 
On the 10th of July I reached Cauterets, and during a stay of 
three weeks in that mountain village had ample opportur~ities of 
collecting the Diatomace~e of the neighbourhood. A few of these 
will be found among my new species, but these are not so 
numerous as I had anticipated. The characters of the Pyrenean 
forms are only slightly modified from those of our own sub- 
alpine districts, and the careful systematist is obliged to regard 
such modifications as varieties rather than as new species. 
The hot sulphureous springs which abound in the vicinity of 
Cauterets, although supplying "Barregene" in abundance, are 
not prolific in Diatomace~e. The latter enter but rarely, and 
accidentally rather than substantially, into the composition of 
this curious substance, which mainly consists of various species 
of filamentous Algm, such as Oscillatoria, Leptothrix, and Phor. 
midium. 
Three others of the Pyrenean valleys, those of the Gave de 
Gavarnie, Gave de Bar~ges, and the Gave d'Adour, supplied me 
with nuamrous gatherings, without adding materially to the 
number or variety of the species collected at Cauterets. 
I left Bagn~res de Bigorre on the lOth August, and reached 
Paris on the 13th, having made but one gathering on the route, 
from the fosse of the Ch£teau de Chambord near Blois, which 
however proved wholly devoid of either novelty or interest. 
The gatherings made during the above excursion amounted 
to sixty-four ; of these, nearly fifty contained species of more or 
less interest in a geographical point of view, being many of them 
identical with those collected on my former journey, and all of 
them with forms found in the British Islands, and described in 
the ' Synopsis of the British Diatomacem.' 
I give a list of these, which I have divided into two classes. 
1st. Those collected in marine or brackish-water localities on 
the western coasts of France. 
2nd. Pyrenean forms found at elevations varying from 3000 
to 7000 feet above the level of the sea; and I subjoin a list 
of those species or varieties not figured or described in the 
' Synopsis.' 
In the first two lists I have annexed a cipher to the name of 
the species, denoting the number of localities in which the form 
occurred. 
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Pro f .  W.  Smi th  on the Diatomaee~e of  the P qmnees.  5 
1. Zrlarine or Brack ish -water  Forms.  
Number  o f  gather ings  made,  8 .  
Ep i themia  Muscu lus  . . . . . . . . . . . .  1 Nav icu la  Hennedy i i  . . . . . . . . . . . . . . .  2 
Amphora  af f in is  . . . . . . . . . . . . . . . . . .  2 - -  West i i  . . . . . . . . . . . . . . . . . . . . . . . .  2 
- -  sa l ina  . . . . . . . . . . . . . . . . . . . . . . . .  1 P innu lar ia  peregr ina  . . . . . . . . . . . .  5 
- - -  membrauacea  . . . . . . . . . . . . . . .  l - -  g rac i l i s  . . . . . . . . . . . . . . . . . . . . . . . .  2 
Coccone is  Scute lh lm . . . . . . . . . . . .  6 - -  Cypr inus  . . . . . . . . . . . . . . . . .  3 
- - -  Seute l lum,  vat . /~  . . . . . . . . . .  3 - -  d i rec ta  . . . . . . . . . . . . . . . . . . . . . . . .  2 
- -  d iaphana  . . . . . . . . . . . . . . . . . . . . .  :5 S taurone is  pu lche l la  . . . . . . . . . . . .  2 
- - -  d iaphana ,  var .  13. . . . . . . . . .  2 pu lche l la ,  vat .  ft. . . . . . . . . .  2 
Cosc inod iseus  eceent r i cus  ...... 2 P leuros igma Ba l t i cum . . . . . . . . . . . .  2 
rad ia tus  . . . . . . . . . . . . . . . . . . . . .  3 angu la tum . . . . . . . . . . . . . . . . . .  1 
Eupod iscus  scu lp tus  . . . . . . . . . . . .  1 r ig idum . . . . . . . . . . . . . . . . . . . . .  1 
Ae f inocvc]us  undu la tus  . . . . . . . . .  4 - -  decorum . . . . . . . . . . . . . . . . . . . . .  1 
Cyetotc l t~  K i i t z ing iana  . . . . . . . . .  2 Synedra  af f in is  . . . . . . . . . . . . . . . . . . . . .  3 
Campy lod iscus  c r ib rosus  . . . . . . . . .  1 - -  Ga l l i on i i  . . . . . . . . . . . . . . . . . . . . .  2 
- -  parvu lus  . . . . . . . . . . . . . . . . . . . . .  1 - -  Ga l l i on i i ,  var .  f l  . . . . . . . . . .  3 
b icos ta tus  . . . . . . . . . . . . . . . . . . . . .  1 - -  A rcus  . . . . . . . . . . . . . . . . . . . . . . . .  2 
Sm' i re l la  s t r ia tu la  . . . . . . . . . . . . . . . . . .  2 - -  tab ldata  . . . . . . . . . . . . . . . . . . . . .  1 
- -  ovata  . . . . . . . . . . . . . . . . . . . . . . . .  2 - -  undu la ta  . . . . . . . . . . . . . . . . . . . . .  1 
Gemma . . . . . . . . . . . . . . . . . . . . .  3 Gomphonema mar inum . . . . . . . . .  2 
fas tuosa  . . . . . . . . . . . . . . . . . . . . .  '2 Rh iph |ophora  e longata  . . . . . . . . .  2 
- . const r i c ta  . . . . . . . . . . . . . . . . . .  1 Bac i l l a r ia  paradoxa  . . . . . . . . . . . . . . .  1 
T ryb l ione l la  Scute l lum . . . . . . . . .  1 F rag i la r ia  s t r ia tu la  . . . . . . . . . . . . . . .  1 
- -  g rac i l i s  . . . . . . . . . . . . . . . . . . . . . . . .  2 Eueampia  Zod iacus  . . . . . . . . . . . . . . .  1 
- -  marg inata  . . . . . . . . . . . . . . . . . .  2 Achnanthe~ long ipcs  . . . . . . . . . . . .  1 
- -  acuminata  . . . . . . . . . . . . . .  , , . .  3 - -  l ong ipes ,  vat .  -/. . . . . . . . . . . . .  1 
l ev idens is  . . . . . . . . . . . . . . . . . .  | b rev ipes  . . . . . . . . . . . . . . . . . . . . .  1 
- - -  eonst r i c ta  . . . . . . . . . . . . . . . . . .  2 Rhabdonema arcuatum . . . . . . . . .  2 
N i t zsch ia  sea la r i s  . . . . . . . . . . . . . . . . . .  1 - -  Adr ia t iemn . . . . . . . . . . . . . . . . . .  1 
Tmnia  . . . . . . . . . . . . . . . . . . . . . . . .  2 minutum . . . . . . . . . . . . . . . . . . . . .  1 
b i lobata  . . . . . . . . . . . . . . . . . . . . .  2 Grammatophora  mar ina  . . . . . . . . .  4 
S igma . . . . . . . . . . . . . . . . . . . . . . . .  3 serpent ina  . . . . . . . . . . . . . . . . . .  3 
angu lar i s  . . . . . . . . . . . . . . . . . . . . .  2 - -  mac i lenta  . . . . . . . . . . . . . . . . . . . . .  2 
- -  spathu la ta  . . . . . . . . . . . . . . . . . .  1 Amphi te t ras  anted i luv iana  . . . . . .  1 
C los ter ium . . . . . . . . . . . . . . . . . .  1 ]3 iddu lph ia  pu lche l la  . . . . . . . . . . . .  1 
Ampbiprora  a la ta  . . . . . . . . . . . . . . . . . .  2 - -  am' i ta  . . . . . . . . . . . . . . . . . . . . . . . .  1 
Nav icu la  d idyma . . . . . . . . . . . . . . . . . .  4 - -  Rhombus  . . . . . . . . . . . . . . . . . . . . .  1 
- punctu la ta  . . . . . . . . . . . . . . . . . .  1 Podos i ra  hormoides  . . . . . . . . . . . . . . .  '2 
Smi th i i  . . . . . . . . . . . . . . . . . . . . .  2 - -  Montage)e l  . . . . . . . . . . . . . . . . . .  2 
L iber  . . . . . . . . . . . . . . . . . . . . . . . .  1 Me los i ra  subf lcx i l i s  . . . . . . . . . . . . . . .  1 
pus i l l a  . . . . . . . . . . . . . . . . . . . . . . . .  2 nummnlo ides  . . . . . . . . . . . . . . .  3 
- C rabro  . . . . . . . . . . . . . . . . . . . . . . . .  1 Or thos i ra  mar ina  . . . . . . . . . . . . . . . . . .  3 
pygm~ea . . . . . . . . . . . . . . . . . . . . .  2 Sch izouema cruc iger  . . . . . . . . . . . .  1 
- .  pa lpebra l i s  . . . . . . . . . . . . . . . . . .  3 - - -  Grev i l l i i  . . . . . . . . . . . . . . . . . . . .  2 
2. P! / renean Forms.  
Number  o f  gather ings  made,  56 .  
Ep i themia  Zebra  . . . . . . . . . . . . . . . . . .  3 Ep i theaf ia  veut r i cosa  . . . . . . . . . . . .  2
turg ida  . . . . . . . . . . . . . . . . . . . . . . . .  2 Eunot ia  Arcus  . . . . . . . . . . . . . . . . . . . . .  18 
rupest r i s  . . . . . . . . . . . . . . . . . . . . .  6 - -  d iodon  . . . . . . . . . . . . . . . . . . . . .  1 
Argus  . . . . . . . . . . . . . . . . . . . . . . . .  3 Cymbel |a  He lvet i ca  . . . . . . . . . . . . . . .  9 
g ihba  . . . . . . . . . . . . . . . . . . . . . . . .  4 He lvet i ca  f~ . . . . . . . . . . . . . . . .  12 
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6 Pro f .  W.  Smi th  on the Diatomace~e of  the Pyrenees.  
Cymhel la  Scot ica  . . . . . . . . . . . . . . . . . .  6 P innu lar ia  hemiptera  . . . . . . . . . . . .  l0  
Seot ica /3  . . . . . . . . . . . . . . . . . . . . .  5 S taurone is  anceps  . . . . . . . . . . . . . . .  3 
- -  vent r i cosa  . . . . . . . . . . . . . . . . . .  18 grac i l i s  . . . . . . . . . . . . . . . . . . . . . . . .  6 
aff in is  . . . . . . . . . . . . . . . . . . . . . . . .  8 - -  punctata  . . . . . . . . . . . . . . . . . . . . .  3 
mqua l i s  . . . . . . . . . . . . . . . . . . . . .  2 - - - -  l inear i s  . . . . . . . . . . . . . . . . . . . . . . .  2 
- -  maculata  . . . . . . . . . . . . . . . . . . . . .  2 P lenros igma at tenuatum- .  . . . . . . . .  3 
lunata  . . . . . . . . . . . . . . . . . . . . . . . .  2 Synedra  U lna  . . . . . . . . . . . . . . . . . . . . .  24 
cnsp idata  . . . . . . . . . . . . . . . . . . . . .  6 - - - -  U lna /3  . . . . . . . . . . . . . . . . . . . . . .  2 
Amphora  ova l i s  . . . . . . . . . . . . . . . . . .  9 - -  lunar i s  . . . . . . . . . . . . . . . . . . . . . . . .  6 
Coccone is  Ped icu lus  . . . . . . . . . . . .  4 - - - -  tenera  . . . . . . . . . . . . . . . . . . . . . . . .  6 
- -  P lacentu la  . . . . . . . . . . . . . . . . . .  17 - -  de] i cat i ss ima . . . . . . . . . . . . . . .  2 
- - .  Thwa i tcs i i  . . . . . . . . . . . . . . . . . .  4 Gomphonema const r i c tum . . . . . .  8 
Cye lo tc l la  opercu la ta  . . . . . . . . . . . .  5 - - - -  cap i ta tnm . . . . . . . . . . . . . . . . . .  2 
- - - -  Rotu la  . . . . . . . . . . . . . . . . . . . . . . . .  l - - - -  cap i ta tum t3 . . . . . . . . . . . . . . . .  8 
Campytod iscus  cos tatus  . . . . . . . . .  2 tenet lum . . . . . . . . . . . . . . . . . . . . .  16 
.... cos ta tns  fl . . . . . . . . . . . . . . . . . . .  [ - -  ins igne  . . . . . . . . . . . . . . . . . . . . . . . .  1 
sp i ra l i s  . . . . . . . . . . . . . . . . . . . . . . . .  2 - - - -  dk .hotomum . . . . . . . . . . . . . . .  8 
Sur i re l la  b i sc r ia ta  . . . . . . . . . . . . . . .  5 - - - -  acuminatum . . . . . . . . . . . . . . .  5 
. l i near i s  . . . . . . . . . . . . . . . . . . . . .  7 - - - -  acuminatum ~ . . . . . . . . . . . . .  2 
- -  p innata  . . . . . . . . . . . . . . . . . . . . .  3 - -  o l i vaeeum . . . . . . . . . . . . . . . . . .  1 
- -  angnsta  . . . . . . . . . . . . . . . . . . . . .  1 Cocconema lanceo la tum . . . . . . . . .  10 
Tryb l ione l la  acuminata  . . . . . . . . .  l evmbi fo rme . . . . . . . . . . . . . . . . . .  6 
- -  angustata  . . . . . . . . . . . . . . . . . . . . .  3 - - - -  (~istula . . . . . . . . . . . . . . . . . . . . .  5 
Cymatop lenra  e l l ip t i ca  . . . . . . . . .  1 Mer id ion  c i rcu la te  . . . . . . . . . . . . . . .  9 
N i t ; s : l )~ l : ]~tar i s . : : : : : : : : : : : : : : : : : :  1 - - const r ie tnC i  mreu lare /3  . . . . . . . . . . . . . . . . . .  , . .  12 
- -  tenn is  . . . . . . . . . . . . . . . . . . . . . . . .  3 H imant id ium pect ina le  . . . . . . . . .  6 
Amphioxys  . . . . . . . . . . . . . . . . . .  2 - -  ma jus  . . . . . . . . . . . . . . . . . . . . . . . .  2 
med ia  . . . . . . . . . . . . . . . . . . . . . . . .  1 - - - -  grac i le  . . . . . . . . . . . . . . . . . . . . . . . .  5 
- - - -  s igmoidea  . . . . . . . . . . . . . . . . . .  1 - - - -  b idens  . . . . . . . . . . . . . . . . . . . . . . . .  6 
Nav icu la  g ibberu la  . . . . . . . . . . . . . . .  3 - - - -  A rcus  . . . . . . . . . . . . . . . . . . . . . . . .  6 
- - -  e l l ip t ica ,  K'~itz. . . . . . . . . . . . . . .  15 Odont id ium hyemale  . . . . . . . . . . . .  26
- -  t r inod is  . . . . . . . . . . . . . . . . . . . . .  3 - -  mesodon . . . . . . . . . . . . . . . . . . . . .  11 
- -  c ryptoeepha la  . . . . . . . . . . . . . . .  6 - -  Har r i son i i  {~ . . . . . . . . . . . . . . . .  5 
- -  f i rma . . . . . . . . . . . . . . . . . . . . . . . .  4 . mutab i le  . . . . . . . . . . . . . . . . . . . . .  3 
- -  f i rma,  var .  ~ . . . . . . . . . . . . . . . .  8 - -  Tabc l la r ia  . . . . . . . . . . . . . . . . . .  2 
- - -  f i rma,  vat .  2/ . . . . . . . . . . . . . . . .  4 Dent icu la  obtusa  . . . . . . . . . . . . . . . . . .  2
- - -  rhomboides  . . . . . . . . . . . . . . .  5 tenn is  . . . . . . . . . . . . . . . . . . . . . . . .  12 
- -  erass inerv ia  . . . . . . . . . . . . . . . . . .  8 - -  oce l la ta  . . . . . . . . . . . . . . . . . . . . .  2 
- - -  Amphisbmna . . . . . . . . . . . . . . .  2 s inuata  . . . . . . . . . . . . . . . . . . . . .  4 
- -  angustata  . . . . . . . . . . . . . . . . . .  6 F rag i la r ia  capuc ina  . . . . . . . . . . . . . . .  3
- -  l~cviss ima . . . . . . . . . . . . . . . . . . . . .  4 - -  v i rescens  . . . . . . . . . . . . . . . . . . . . .  1 
Bac i l lum . . . . . . . . . . . . . . . . . . . . .  2 Achnanthes  ex i l i s  . . . . . . . . . . . . . . .  12 
P innu lar ia  v i r id i s  . . . . . . . . . . . . . . . . . .  16 Achnanth id ium lanceo la tum ... 6 
- - .  nob i l i s  . . . . . . . . . . . . . . . . . . . . . . . .  2 D ia toma grande . . . . . . . . . . . . . . . . . .  5
- -  rad iosa  . . . . . . . . . . . . . . . . . . . . . . . .  3 Tabe l la r ia  f ioccu losa  . . . . . . . . . . . .  9
- -  ob longa  . . . . . . . . . . . . . . . . . . . . .  1 Me los i ra  var ians  . . . . . . . . . . . . . . . . . .  4 
- -  g rae i l l ima . . . . . . . . . . . . . . . . . .  6 Or thos i ra  a renar ia  . . . . . . . . . . . . . . .  2 
- -  borca l i s  . . . . . . . . . . . . . . . . . . . . .  8 - -  sp inosa  . . . . . . . . . . . . . . . . . . . . .  4 
- -  g ibba  . . . . . . . . . . . . . . . . . . . . . . . .  1 punctata  . . . . . . . . . . . . . . . . . . . . .  2 
in ter rupta  . . . . . . . . . . . . . . . . . .  3 Mastog lo ia  Smi th i i  . . . . . . . . . . . . . . .  2 
- Tabe l la r ia  . . . . . . . . . . . . . . . . . .  2 Grev i l l i i  . . . . . . . . . . . . . . . . . . . . .  2 
. - ma jor  . . . . . . . . . . . . . . . . . . . . . . . .  4 Encyonema pros t ra tum . . . . . . . . .  4 
- aeuminata  . . . . . . . . . . . . . . . . . .  2 - -  e~espi tosnm . . . . . . . . . . . . . . . . . .  1 
- -  l a ta  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 Co l le tonema neg lectum . . . . . . . . .  2 
- - - - ,  S tanrone i fo rmis  . . . . . . . . . . . .  6 vu lgate  . . . . . . . . . . . . . . . . . . . . .  3 
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Prof. W.  Smith on the Diatomacem of the Pyrenees. 7 
3. Species or Varieties "not described or figm'ed in tl~e ~ ,~qnopsis." 
:Epithemia Eugenim, n. sp. 
Amphora marina, n. sp. 
Tryblionclla graci.lls, vat. f~. 
Navicula scita, n. sp. 
Pyrenaica, n. sp. 
dissimilis, n. sp. 
Coeeonema l nceolatum, var./3, 
W. Sin. 
laneeolatum, vat. 7, HC Sin. 
I add descriptions and figures 
last list. 
Svnedra fontinalis, n. sp. 
()dontidium hyemalc, vat. (d,IV. Sin. 
hyem,dc, var. T, IV. Sin. 
- - -  iutbrme, n. sp. 
Diatoma Ehrenbcrgii, K tz. 
Himantidium arinura, n. sp. 
Melosira eribrosa, Breb. 
Diadesmis Galliea, n. sp. 
Gomphogramma rupestre, Braun. 
of the forms contained in the 
EpiHwmia Eugeni~e, n. sp. F .V .  inflated, with truncated extre- 
mities ; S. V. lunate, extremities straight, truncate ; cana- 
liculi distinct, 8 in "001n; foramina conspicuous. Strke 
32 in "001". Length "0009" to "0033". v.v. 
FJ'es]i water. Face of the cliff below the "' Villa Euggnie " at 
Biarritz. 
The nearest allies of this beautiful little species are E.  pro- 
boscidea and E. Sorex. I t  may however be easily distinguished 
from the first by the much slighter inflation of its F. V. and its 
distinct foramina, from the second by its conspicuous canalicnli 
and their areola-like interspaces, and from both by the regular 
outline of its dorsal margin, and the absence of ally recurvaturc 
at the extremities of the valve. 
PLATE I. fig. 1. Epithemia Eugeni~e : a & b, S. Y. of frustule ; c, F. V. of 
ditto ; d, F. V. of frustulc undergoing self-division. 
Amphora marina, n. sp. F .V .  elliptical with somewhat truncate 
extremities; nodule very faint. Stri~c 40 in  "001". Length 
• 0006 '  to "002¢". v.v. 
Blarine. French coast near Havre (June), and Biarritz (J~dy 1856). 
This form is not unfrequent on the British coast, but has 
hitherto been overlooked from its exact resemblance in outline 
to A. affnis ; it may be known by its more delicate stria~ and 
inconspicuous nodules. 
PLATS I. fig. 2. Front views of Am#hora marina. 
Tryblionella gracilis, W. Sin. Synopsis of the British Diato- 
maee~e, p. 35. 
Far./~. S. V. elliptical with subacute extremities. Strize 12 
to 16 in "001". Length "0009 n. Breadth "0006". v.v. 
Fresh water. Spring near the Salut Source at Bagu~res de 
Bigorre. 
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8 Prof. W. Smith on the Diatomace~e of the Pyrenees. 
A form somewhat larger than the present, and with fewer 
strife, occurs in the Aberdeen gatherings of Drs. Dickie and 
Kedfern, containing Orthosira Dickieii, Thw., Synop. B. Diato- 
macem, vol. ii. p. 60. This I am disposed to refer in like manner 
to the species above described. 
PLATE [. fig. 3. S.V. of Tryblionella graeilis 8. 
Navicula scita, n. sp. Valves nitcscent ; S. V. linear-elliptical, 
attenuate towards the extremities. Strim slightly inclined, 
very faint, 45 in "00111. Length "0012 II to "0032 II. Greatest 
breadth of V. "00033". v.v. 
Fresh water. At high elevations in the Pyrenees : Lac de Ganbe, 
5866 feet ; Lac Gave de Lizez, 3000 feet ; ),it. Hormigas, 5250 feet ; 
near the Mahourat Source, 3804 feet ; Lac d'Estom, 6566 feet. 
PLATE II. fig. 4. S. V. of 1Vavicula scita. 
Navicula Pyrenaica, n. sp. S .V .  linear-lanceolate, slightly in- 
flated at the extremities. Strim obscure. Length "0011" 
to "0017 II. Greatest breadth "0002 II. v.v. 
Fresh water. Gave de Lizez near Cauterets, elevation 2634 feet ; 
Gave de la Reine, elevation 2696 feet. 
PLATE II. fig. 5. Side views of Navicula Pyrenaica. 
Navicula dissimilis, n. sp. Frustule oblique; S. V. elliptical; 
median line somewhat diagonal from the obliquity of the 
frustule, recurred at its extremities. Strim obscure. Length 
• 0009 II. Breadth "0003 II. v.v. 
Fresh water. Mr. 1)echineya near Cauterets, elevation 6222 feet ; 
Lac de Gaube ; cascade near St. Sauveur, elevation 3020 feet. 
Notwithstanding the beautiful pink colour of the dry valve, 
indicating the presence of markings on its surface, I have been 
unable to resolve the strim of this species so as to estimate their 
nul~lber. 
PLATE II. fig. 6. Side views of Navicula dissimilis. 
Cocconema lanceolatum, Ehr. Synopsis of the British Diato- 
macew, vol. i. p. 75. 
Vat. ~. Convex margin much elevated, subangular. Length 
of valve '0042 I~ to "0058 II. Greatest breadth of ditto "0016 tl. 
Var. % Valve nearly direct, linear towards the rounded extre- 
mities. Length of valve "0053 Ip. Greatest breadth of ditto 
• 0009 ~I. v.v. 
IS'eBb ~vater. Gave de Lizez ; Gave de la Reine near Cauterets. 
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Prof. W. Smith on the Diatomacem of  the Pyrenees. 9 
I do not regard these forms as entitled to rank an established 
varieties of C. lanceo/atum, but merely as representatives, at the 
two extremes, of the multitudinous changes of outline to which 
this Diatom submits, under climatal and other hlfluences. 
Ehrenberg has erected the second into a distinct species, under 
the name of C. cornutum : the first, and many of the Others, have 
equal claims to this honour ; but regarding the multiplication of 
book-species as one of the greatest obstacles to the progress of 
natural science, I forbear to increase their numbers. 
PLATE I. fig. 7. Side view of Cocconema lanceolatum ~. Fig. 8. S.V. of 
C. lanceolatum 31. 
Synedra fontinalis, n. sp. Frustules scattered; S .V .  linear- 
lanceolate, in the smaller specimens elliptical lanceolate ; 
extremities produced, subcapitate; nodule indefinite. Stri~e 
27 in "001 rr. Length "0006 n to "0014. ~r. Greatest breadth 
of valve '00015 rt to "0002 rl. v.s. 
Fresh water. Spring near the Salut Source at BagnSres de 
Bigorre. 
PLATE I. fig. 9. Synedrafontinalis • a & a t, side views ; b, F. V. of frus- 
tule in self-division. 
Odontidium ]~yemale, Kiitz. Synopsis of B. Diatomace~ej vol. ii. 
p. 15. 
Par./9. S.V. linear, extremities rounded. Length of frustule 
• 0013" to "004~2". Breadth of valve '000~". v.v. 
Vat. % S.V.  linear-elliptical, contracted towards the linear 
or subcapitate xtremities. Length of frustule "0011" to 
• 0025". Breadth of V. "0004~ u. v.v. 
Fresh water. Vat. ~. Cambuscou near Cauterets, elevation 
4920 feet; Pont d'Espagne near Cauterets, elevation 4930 feet. 
Var. -y. Eaux Chaudes, elevation 2296 feet; ¥al d'Ossau, elevation 
2968 feet ; Cascade Gavarnie, elevation 6294 feet. 
Both these varieties occur intermixed with the ordinary frus- 
tulcs described in the ' Synopsis,' and with frustules of O. meso- 
don ; all these appear to be forms of the santo species, though 
the one described as O. hyernale in the ' Synopsis'  is by far the 
most frequent, and is therefore entitled to be regarded as the 
normal condition of the mature frustule. 
A curiously distorted condition of var./3, which I have figured 
in P]. I. fig. 10 d, occurs in the Cambuscou gathering in tolerable 
abundance. This variety illustrates the tendency to a repetition 
of accidental deviations impressed by the self-dividing act, which 
I have noticed in the Introduction to the Synopsis, vol. ii. p. xxiii, 
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10 Prof. W. Smith on the Diatomace~e of the Pyrenees. 
when cautioning the inexperienced observer against relying upon 
size or outline merely as the basis of specific distinctions. Had 
filaments with the above deviation been the only ones occurring 
in the Cambuscou station, an abnormal state of the frustule 
might have been regarded as its permanent form, and a specific 
character been founded on what was merely a morbid condition 
of its growth. 
PLATE I. fig. 10. Odontidiura hyemale. Var./3. a, S. V. of frustule; 
a', S. V. of deformed frustule ; b, ti'ont view of filament. Fig. 11. a & 
a', side views of frustule ; b, F. V. of filament. 
Odontidium informe, n. sp. S.V. of frustule elliptical, with an 
irregular inflation at the centre, and hence suberuciform. 
Costm not reaching the centre of the valve, 18 in "001". 
Length of frustule "0007". Greatest breadth "0003". v.v. 
Fresh water. Lae Gave de Lizez, and Gave de la Reine near 
Cauterets. 
The nearest ally of this species is O. Harrisonii, Synop. B. 
Diatomaeeae, vol. ii. p. 18 ; but the normal form of the latter not 
occurring in the Pyrenees, it is probable that the present is 
entitled to rank as distinct. Odonlidium Harrisonii, var./3, 
Synop. vol. ii. pl. 60. fig. 374, is also a fi'equent form in my 
Pyrenean gatherings, and is also in all probability a distinct 
species, though, from its great similarity to the Hull frustules, I
have, with most other observers, hitherto regarded it as a mere 
variety. 
PLATE lI. fig. 12. Odontidium informe: a, b, e, side views of frustule; 
d & d ~, front views of ditto. 
Diatoma Ehrenbergii, Kiitz. S. ¥ .  linear-elliptical, constricted 
towards the slightly eapitate extremities, eostate. Costm 
30in "001". Length of valve "00]I  II to "0017". Greatest 
breadth of ditto "00016" to "00023". v.v. 
Ktitz. Baeill. tab. xvii. 17; Sp. Alg. p. 17. 
The inflation in the centre of the valve, with the constriction 
near the subeapitate xtremities, exactly correspond with the 
figure and description given by Professor Kiitzing, and separate 
the present species from D. grande of the ' Synopsis,' which is 
moreover a larger form with coarser striae. 
PLATE I. fig. 13. Diatoma Ehrenbergii: a & b, side views of frustule ; 
c, F. ¥. of ditto. 
Himantidium? marinum, n. sp. Filament tenacious. S .V .  
slightly and regularly arcuate, extremities acute, costate. 
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Prof. W. Smith on the Diatomacem of the Py~'enees. 11 
Cost,'e distant, 10 in "001 rl. Length of fl'ustule "0013" to 
• 0036 ft. Breadth of valve "0001 rr. v.v. 
]Ilarine. Very rare in rocky pools near Biarritz. 
I am uncertain as to the true position of the above form : the 
filaments are direct as in Fragilaria, the frustules arcuate as in 
Himantidium, and the valves costate as in 3leridio~z. As the 
second character seems the most important in the present case, 
I have placed the species provisionally in Himantidium, but a 
further and better knowledge of its habit and character may 
necessitate the adoption of a new generic appellation. 
PLATE II. fig. 14. Himantidium marinum: a, S.V. of fl'ustule ; b, F. V. of 
filament. 
,~/Ielosira cribrosa, Brdb. S.V. m'bicular, cellu~ate ; cellules all 
equal and hexagonal, 9 in "001". Diameter of valve "0025". 
V.S. 
3Iarine. Bay of Biscay near Biarritz. 
In December 1853 1 received isolated fl'ustules of this species, 
collected on the coast of Normandy, under the above name from 
M. de Brdbisson, and I have since detected the same in a 
gathering fl'om the Black Sea. In no case have I seen the 
frustules in a recent state, and do not know whether they ever 
form a lengthened filament. As this is the only circumstance 
that would justify their separation fl'om Coscinodisc,~s, to which 
the separated valve would otherwise seem to belong (see Synop. 
B. Diatomace~e, vol. i. p. 22), their position in Melosira must 
rest upon the authority of my accurate correspondent. 
PLATE II. fig. 15. S. ¥. of 21lelosira cribrosa. 
Genus DI~_nESMIS, Kiitz. 
Frustules naviculoid, united into a free or attached filament ;. 
valves elliptical with a median line, and central and terminal 
nodules. 
Diadesmis Gallica, n. sp. Filaments direct or curved. S.V.  
linear-elliptical. Stri~e obscure, about 45 in "0011t. Width 
of filament "0003 rr to "0004 tl. Breadth of valve "000l rl. v.v. 
Fresh water. Fountain in the court of the HOtel Frascati at 
Havre. 
The genus Diadesmis is not without an illustrative species in 
the British Islands, though the habitat of this species makes it 
doubtful whether it be really entitled to rank as indigenous. I t  
was collected by Dr .  Arnott in the tank of the l~'ctoria Regia at 
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12 Prof. W. Smith on the Diatomacem of the Pyrenees. 
Kew Gardens in April 1856, and again by myself in the July of 
the same year; it is a larger form than the present, with a 
broader and more regularly elliptical valve and more distinct 
strim. I propose to describe it in a future edition of the ' Syn- 
opsis' undcr the name of Diadesmis peregriaa. 
PLATE II. fig. 16. Diadesmis Gallica : a & b, S. V. of frustule ; c, F. V. 
of filament. 
Genus GOMPHOGRAMMA, Braun. 
Filaments compressed, continuous, of few frustu]es, free; 
frustulcs anaulate, indefinite; septa alternate, nearly equal; 
valves elliptical, costate. 
Gomphogramma rupestre, Braun. S .V .  irregularly elliptical, 
orbicular in young specimens. Costm direct, l to 5. Width 
of filament "0002" to "0007 II. Breadth of valve "000111 to 
• 0003". v.v. 
Fresh water. Moist surface of high rocks: Gabas near Eaux 
Chaudes, elevation 3362 feet ; near the Mahourat Source at Cauterets, 
elevation 3804 feet ; old road near Pierrefitte, elevation 2006 feet ;
Lac de Gaube, elevation 5866 feet. 
The structure of the frustules in this species bears so close a 
resemblance to that of Tetracyclus lacustris, that I should have 
referred them to the latter genus, had not M. de Brdbisson 
informed me that the present species had been discovered by 
Professor Braun near Freiburg in Breisgau, and placed in the 
genus " Gomplwgramma." In Tetracyclus the valve is cruciform 
and the costm arched ; in Gomphogramma the valve is elliptical 
and the costm direct ; but these seem rather to belong to specific 
than generic characters, and the propriety of uniting these genera 
hardly admits of a question. Should this course be adopted, it 
would be necessary to alter the name Tetracyclus, which would 
no longer be appropriate, and place the species of the two genera 
under the common name of Gomphogramma ; but until British 
specimens of our present species be discovered, I do not propose 
to make this change of nomenclature. The g neric characters 
of Gomplwgramma will be better understood by the reader if he 
refers to the observations I have given under the genus Rhab- 
donema (Synopsis of British Diatomacem, vol. ii. p. 32). 
PLATE I. fig. 17. Gomphogramma rupestre : a & b, front view of frustules ; 
d & k, side view of ditto ; e, f ,  g, h, l, m, & n, annuli with their septa. 
The above descriptions include the principal novelties both in 
species and varieties noticed in the fresh gatherings made during 
this interesting excursion. The list might be greatly increased, 
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On the Development of the Root-cell and its Nucleus in Chara. 13 
were I disposed to admit into it those forms which I have de- 
tected, after a careful examination, sparingly distributed through- 
out the material when finally prepared for mounting. But I am 
reluctant o put forward as new species, or even as well-esta- 
blished varieties, forms whose characters rest upon what my 
knowledge of these organisms obliges me to regard as insuffi- 
cient and unsatisfactory evidence. Not to dwell upon the liability 
to accidental intermixture to which such materials are liable, 
which, as every practical microscopist is aware, defy his most 
careful attention, and frequently intrude upon a gathering from 
one locality stray frustules belonging to a very different habitat, 
I consider it impossible to decide upon the specific claims of any 
but the most conspicuously marked Diatomaceous forms, from 
an examination of a fcw isolated specimens. In such genera s 
Cymbella, Na~,icula, Pinnularia, Cocconema, nd others, where 
there exists great simplicity of outline combined with great 
dive,'sity of size, a knowledge of the form under examination, 
from different localities and at different periods of development, 
is absolutely necessary to enable the observer to determine its 
specific character, and to warrant him in referring it to a known, 
or erecting it into a new, species. Better to leave its claims sub 
lite until more satisfactory evidence is afforded, than to introduce 
confusion into the nomenclature of the science, and uncertainty 
into our conclusions with regard to geographical distribution, by 
a hasty, insufficient, and temporary determination. The an- 
nouncement of a new species is ometimes nothing more than 
the publication of the observer's imperfcct knowledge : the for- 
bearance which foregoes th  dclat of a "discovery," is often a 
homage due to the inexhaustible resources and the infinite 
variety of nature. 
I I.--On the Development of the Root-cell and its Nucleus in 
Chara verticillata (Roxb.). By H. J. CARTV.a, Esq., Assistant 
Surgeon H.C.S., Bombay. 
[With a Plate.] 
LAST year I found it necessary, on account of the investigations 
I was then making, to ascertain the physical features which the 
protoplasm of the first few ceils of Chara presented on their 
development from the nucule ; but, not requiring to go furthel; I
merely commenced h'om the bursting of the vacuoles of the new 
protoplasm into each other, and followed this up to the full de- 
velopment of the rotatory motion*." Latterly I have found it 
* Ann. and Mug. Nat. Itist. vol. xvii. pp. 110 & 111. pl. 8. fig. 35, 1856. 
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